Prevalence of Presbycusis in the Elderly Saudi Arabian Population  by Al-Ruwali, Naif & Hagr, Abdulrahman
21 
 
 
 
Prevalence of Presbycusis in the Elderly  
Saudi Arabian Population  
 
Naif Al-Ruwali MD* 
Abdulrahman Hagr FRCS(C)# 
 
Department of Otolaryngology, King Khalid University Hospital* 
King Abdulaziz University Hospital#, King Saud University Riyadh, Kingdom of Saudi Arabia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
CLINICAL STUDY
Abstract 
Objective 
Hearing impairment has major financial, social, and psychological impacts on the greater 
community. No previous studies have been reported on the prevalence of hearing 
impairment in the elders of the Saudi population. The goal of this study is to ascertain the 
prevalence of hearing impairment and hearing complaints in the elders of the Saudi 
population. 
Methods  
A cross-sectional study was conducted through a self-administered questionnaire. The 
questionnaire was supervised by medical professionals for 500 subjects with ages that 
spanned from 41 to 75. Participants in this study were screened by the Hearing Handicap 
Inventory for the Elderly using screening version HHIE-S 
Results  
Results of the study indicated that out of the 386 eligible subjects, 17.35% (67 participants) 
had a diagnostic score of greater than 8 points in the HHIE-S screening with a slight male 
predominance compared to females (52% to 48%). However, 3 participants (4.7%) between 
the ages of 41 to 45 had HHIE-S scores above 8. Indicating, the prevalence of hearing loss 
markedly increases with age (10.17% in subjects aged 46-50; 38.3% in subjects aged 71-75). 
Conclusion  
Findings from this cross-sectional, population-based study are consistent with the literature 
and suggest that environmental exposure may play a role in age-related hearing loss. 
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Introduction 
 
earing loss has been identified as one 
of the most frequent chronic conditions 
affecting older populations, reportedly 
affecting 30% to 46% of older adults in 
various populations 1. Age-related hearing 
loss, or Presbycusis, can result in frustration, 
social isolation, increased dependency on 
others, need for support services, loss of 
self-esteem, loneliness, and hospital care2. In 
some cases, these factors can contribute to a 
patient’s entering a nursing home earlier 
than necessary2. Moreover, previous studies 
have shown that education and income 
levels were inversely associated with the 
prevalence of hearing loss 3. The 
Epidemiology of Hearing Loss Study 
(EHLS) recently reported an increased 
prevalence of measured hearing loss of 21% 
for people aged 48–59 and 90% for those 
aged 803. 
Accurate estimates of hearing loss 
prevalence for the elder population are 
needed to identify the scope, magnitude, 
and impact of Presbycusis on these 
populations. The data gathered should also 
assist in the planning of hearing 
rehabilitation services, including hearing aid 
provision. A number of population-based 
studies have employed audiometric 
measures to examine the prevalence of 
hearing loss in different communities 4, 5, 6. 
While standardized audiometric assessment 
of hearing loss is considered the golden 
standard for estimating its prevalence, large 
studies may not always provide the best 
data. Large population studies are often 
constrained by limited budgets and 
expertise, and involve a higher degree of 
complexity by dealing with the logistical 
difficulties of performing audiometric 
screenings on a large scale. 
The research team decided to use the 
Hearing Handicap Inventory for the Elderly: 
Screening version (HHIE-S) for this study 
due to its wide acceptance and accurate 
results. It targeted the elder Saudi 
population with hearing loss so as to 
compare results with the international 
reported results. 
Materials and Methods 
 
The study involved a questionnaire-based 
survey of age-related hearing loss in a 
representative elder Saudi community 
(above the age of 41) and was conducted in 
October 2008. Eligibility criteria were no 
history of ear infection, surgery, or 
medically reported hearing loss since 
childhood and completion of the 
questionnaire. These criteria were used to 
exclude those with possible middle ear 
disease, either past or present, and otologic 
disorders other than aging, such as 
Meniere's disease, tumors, or infections. 
Informed consent was done as well. 
Five hundred people aged 41 to 75 were 
randomly selected to fill out the 
questionnaire in selected government and 
charitable establishments dedicated to serve 
the elderly. The data used in this study were 
composed of 83% of the questionnaires 
excluding those with hearing impairment 
identified from another known cause, 
hearing impairment from a young age (20 
years or younger), and incomplete 
responses. Of the original 500 participants, 
29 (5.8%) had hearing impairment from 
other causes, and 85 (17%) did not 
completely fill out questionnaires assigned, 
leaving 386 eligible subjects. 
The HHIE-S was developed by Ventry and 
Weinstein7 as a diagnostic tool to identify 
elders with hearing difficulties and was 
included as part of the self-administered 
questionnaire completed by all participants. 
This instrument consists of 10 questions 
designed to assess perceived emotional and 
social problems associated with impaired 
hearing such as frustration, embarrassment 
or difficulty in certain situations. One of 
three responses (“yes”, “sometimes” or 
“no”) was recorded for each question and 
scored as 4, 2 or 0, respectively. Missing 
values from 85 subjects (17%) were 
excluded, and scores from the 10 questions 
were totaled for a minimum score of 0 to a 
maximum score of 40.
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According to the guidelines of the American 
Speech-Language-Hearing Association 
(ASHA)8, total HHIE-S scores above 8 are 
defined as indicator of the presence of a 
hearing handicap. The study used a score of 
8 as its threshold to validate the HHIE-S 
instrument against hearing loss defined by 
pure-tone audiometric measurements of 
both ears. The questionnaire also probed 
any history of subjective hearing loss and 
exposure to potential risk factors. 
 
Results 
 
Of the 386 eligible subjects for this study, 
17.35% (67 participants) had a diagnostic 
score of more than 8 points in the HHIE-S 
evaluation, with a slight male predominance 
(52%) compared to females (48%). As 
expected, upon dividing the subjects into 
age groups, the percentage with self-
identified hearing loss increased with the 
increasing age of the group (Figure 1): 
 
  3 participants aged 41-45 (4.7%)  had an 
HHIE-s score above 8. 
 6 participants aged 46-50 (10.17%) had 
an HHIE-s score above 8. 
 7 participants aged 51-55 (12.07%) had 
an HHIE-s score above 8. 
 9 participants aged 56-60 (16.36%) had 
an HHIE-s score above 8. 
 10 participants aged 61-65 (19.23%) had 
an HHIE-s score above 8. 
 14 participants aged 66-70 (27.45%) had 
an HHIE-s score above 8. 
 18 participants  aged 71-75 (38.3%) had 
an HHIE-s score above 8. 
 
Discussion 
 
Decreased word discrimination and 
reduction in overall hearing ability with 
increasing age are common experiences of 
elders. The pathophysiology of age-related 
hearing loss is poorly understood. However, 
various causes and many hypotheses have 
been proposed, including age-related 
degeneration. In some cases, central, 
metabolic and other forms of hearing loss 
have been suggested1, 9, 10. 
Data derived from a single cross-sectional 
examination of the subjects, and the 
reported differences across age groups are 
summarized in Figure 1. As expected from 
the literature review of Presbycusis, the 
percentage of affected people was higher in 
the elder groups when compared to the 
younger. However, the average percentage 
of people affected was less than expected for 
each age group when compared with 
international studies. For example, people 
aged over 60 had a prevalence of 28% in this 
questionnaire-based study, compared with 
37% reported in other studies11. Differences 
may be expected given the cultural 
variations, differences in reporting accuracy, 
and effectiveness of the methods used by 
other studies to document hearing loss.  
The prevalence of hearing loss increased 
greatly with age, and men were more likely 
to be affected than women 1, 3, 12, 13. This 
HHIE-S questionnaire-based study showed 
results that agree with the results and 
findings of other studies around the globe 
using similar subjective methods. The 
pathophysiology of senile hearing loss is 
poorly understood. It may reflect the 
cumulative effects of oxidative damage or 
the influence of prolonged exposure to loud 
noise 14. Further genetic, physiologic, and 
audiometric studies should provide 
additional insight into the possible 
pathophysiologic mechanisms of hearing 
loss in the Saudi aging population. 
The higher percentage of hearing loss in 
males found in the study has been reported 
in many studies 15, 16, 17. Although noise 
exposure and noise-induced hearing loss 
were very prevalent in men, men may have 
a greater risk of hearing loss even after 
controlling for occupation, history of noise 
exposure, and education. Therefore, the 
higher percentage of males affected by 
hearing loss may be due to other potential 
risk factors associated with hearing loss like 
smoking, atherosclerosis, hyperlipidemia 
and hypertension15, 18, 19, 20 . Although 
HHIE-S has a sensitivity and  specificity 
around 70% 21, 22, Ventry et al7 reported in a 
detailed article that HHIE has excellent 
internal consistency, content validity, 
probable construct validity, and ease of
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Figure 1: Percentage of self-identified hearing loss compared with age of tested subjects. 
  
  
administration, making it a very useful tool. 
However, additional research on both the 
mechanism behind Presbycusis and the 
legitimacy of using HHIE is required in this 
field. 
The sample was selected solely through 
volunteerism and availability in Riyadh, 
Saudi Arabia. Therefore, the results may be 
generalizable to other Saudis of similar ages, 
gender, and noise-exposure history. 
However, the drawback of self-reported 
studies is that they probably underestimate 
the prevalence of hearing loss because 
people may have been unaware of a hearing 
loss or unwilling to admit to having a 
problem3. Another study has documented a 
large-scale validation of self-reported 
hearing loss conducted in an elder 
population23. This study validated four 
separate questions about hearing loss, as 
well as the HHIE-S, against pure-tone 
audiometry in a representative sample of 
3,753 elders from a semi-rural community. 
Those with high scores recognized that they 
have a hearing problem and are most likely 
to accept a referral for audiologic evaluation 
and rehabilitation.  
The second drawback of self-reported 
studies is that, like any cross-sectional data, 
the results are associational or correlational 
in nature and are unable to reveal the 
underlying mechanisms behind the patient’s 
hearing loss, as well as its type; cochlear or 
retrocochlear.  Self-reported studies reveal 
the comorbidities associated with hearing 
loss, but not the causality of the hearing loss. 
A longitudinal study can answer many 
questions in this common illness. Therefore, 
there is a clear need to improve our 
understanding of the etiology of this 
disorder and to identify the most 
appropriate intervention strategies to 
improve hearing-related health and quality 
of life among elders. The most appropriate 
first step is to conduct more epidemiological 
studies of hearing loss, since it lags behind 
epidemiologic investigations of other 
chronic diseases and sensory impairments. 
In conclusion, hearing impairment has an 
enormous impact on society in general and 
the elders specifically. The impact of hearing 
loss is financial, social, psychological and 
physical, and it is manageable if recognized, 
appreciated, and dealt with appropriately. 
The study reports, to our knowledge, the 
first prevalence of hearing loss in an aging 
Saudi population, where it found clear 
evidence of linkage between advancing age 
and self-reported deafness. Hearing loss of 
the aging population required special 
attention because people may have been 
unaware of the extent of their hearing loss 
or unwilling to admit that a major problem 
exists. Therefore, the research team proposes 
the use of a screening program that collects 
pure tone audiograms to confirm the results 
of this study and increase the community’s 
awareness of this disability. 
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